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TСТs rОЩШrЭ МШЯОrs ЩrШЩОrЭТОs ШП МОrКЦТМs ЩrШНЮМОН ТЧ ЭСО sвsЭОЦ TТ-SТ-σ, Лв SPS. HКrНЧОss КЧН ПrКМЭЮrО 

ЭШЮРСЧОss аОrО ЦОКsЮrОН. IЧ ЭСТs rОsОКrМС ЭСО rКа ЦКЭОrТКХ аКs ЩrШНЮМОН Лв К НТrОМЭ sвЧЭСОsТs ТЧ ЭСО СвЩОrsШЧТМ 

СТРС-МЮrrОЧЭ ОХОМЭrТМКХ НТsМСКrРО ЩХКsЦК КrМ ШЛЭКТЧОН ЮsТЧР К МШКбТКХ ЦКРЧОЭШ-ЩХКsЦК КММОХОrКЭШr (CεPA). TСО 

ЩСКsО МШЦЩШsТЭТШЧ ШП ЭСО rКа ЦКЭОrТКХ КЧН ЭСО ШЛЭКТЧОН МОrКЦТМs аОrО ОбЩХШrОН. CОrКЦТМs СКs ЭСО СТРС ЦОКЧ 

ЯКХЮО ШП СКrНЧОss (КЛШЮЭ β0 GPК), ЭСО ОХКsЭТМ ЦШНЮХЮs (КЛШЮЭ γγγ GPК) КЧН ЭСО ПrКМЭЮrО ЭШЮРСЧОss (КЛШЮЭ 

K1ɋ = λ,0γ εPКЦ1/β). 

 

Ɇɚɬɟɪɢɚɥɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɫɢɫɬɟɦɟ TТ-SТ-σ, ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɭɧɢɤɚɥɶɧɵɯ ɫɜɨɣɫɬɜμ ɜɵɫɨɤɚɹ ɬɜɺɪɞɨɫɬɶ 

(ɞɨ η0-θ0 ɝɉɚ Д1, βЖΨ, ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ ДγЖ. ȼ 

ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɛɴɟɦɧɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ, ɩɭɬɟɦ ɤɨɦɩɚɤɬɢɪɨɜɚɧɢɹ 

ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɢɫɬɟɦɟ TТ-SТ-σ, ɦɟɬɨɞɨɦ ɢɫɤɪɨɜɨɝɨ ɩɥɚɡɦɟɧɧɨɝɨ ɫɩɟɤɚɧɢɹ. Ⱦɚɧɧɚɹ 

ɬɟɯɧɨɥɨɝɢɹ, ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ. ȼ ɪɚɛɨɬɟ ДζЖ ɩɨɤɚɡɚɧɨ, ɱɬɨ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ ɨɛɴɟɦɧɵɣ ɦɚɬɟɪɢɚɥ ɧɚ ɨɫɧɨɜɟ SТγσζ-TТσ ɩɨɥɭɱɟɧ ɦɟɬɨɞɨɦ ɢɫɤɪɨɜɨɝɨ ɩɥɚɡɦɟɧɧɨɝɨ 

ɫɩɟɤɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1βη0-1γ00 żɋ. Ʉɨɦɩɨɡɢɬɧɵɣ ɦɚɬɟɪɢɚɥ ɨɛɥɚɞɚɥ ɬɜɟɪɞɨɫɬɶɸ 17,78 Ƚɉɚ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɜ ɢɧɫɬɢɬɭɬɟ ɩɪɨɛɥɟɦ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ ɢɦ. Ɏɪɚɧɰɟɜɢɱɚ ɇȺɇ ɍɤɪɚɢɧɵ, ɩɨɥɭɱɟɧɵ ɨɛɴɟɦɧɵɟ 

ɨɛɪɚɡɰɵ ɧɚ ɨɫɧɨɜɟ ɧɚɧɨɤɨɦɩɨɡɢɬɚ TТσ-βη%/SТγσζ. Ʉɨɦɩɚɤɬɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɪɢ ɜɵɫɨɤɨɦ 

ɞɚɜɥɟɧɢɢ ɢ ɷɥɟɤɬɪɨɪɚɡɪɹɞɧɵɦ ɫɩɟɤɚɧɢɟɦ. ɉɪɢ ɷɬɨɦ ɬɜɟɪɞɨɫɬɶ ɨɛɪɚɡɰɨɜ ɞɨɫɬɢɝɚɥɚ βζ Ƚɉɚ, ɚ ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ 7,0 Ɇɉɚɦ1/β. 

ɂɫɯɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɴɺɦɧɨɝɨ ɨɛɪɚɡɰɚ ɛɵɥ ɩɨɥɭɱɟɧ ɪɚɧɟɟ ɦɟɬɨɞɨɦ ɩɪɹɦɨɝɨ 

ɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ ɮɚɡ ɫɢɫɬɟɦɵ TТ-SТ-σ ɜ ɝɢɩɟɪɡɜɭɤɨɜɨɣ 

ɢɦɩɭɥɶɫɧɨɣ ɫɬɪɭɟ ɷɥɟɤɬɪɨɪɚɡɪɹɞɧɨɣ ɩɥɚɡɦɵ ɫɢɥɶɧɨɬɨɱɧɨɝɨ ɞɭɝɨɜɨɝɨ ɪɚɡɪɹɞɚ, ɩɨɥɭɱɚɟɦɨɣ ɫ ɩɨɦɨɳɶɸ 

ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɦɚɝɧɢɬɨɩɥɚɡɦɟɧɧɨɝɨ ɭɫɤɨɪɢɬɟɥɹ (ɄɆɉɍΨ ДηЖ. ɂɫɯɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɢɦɟɥ ɪɚɡɦɟɪ ɱɚɫɬɢɰ 

ɧɢɠɟ 100 ɧɦ. 

Ɉɛɪɚɡɟɰ ɩɨɥɭɱɟɧ ɧɚ ɭɫɬɚɧɨɜɤɟ SPS η1ηS ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɤɪɨɜɨɝɨ ɩɥɚɡɦɟɧɧɨɝɨ ɫɩɟɤɚɧɢɹ (ɂɉɋΨ. 

ɉɪɨɰɟɫɫ ɫɩɟɤɚɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢɫɤɪɨɜɵɯ ɪɚɡɪɹɞɨɜ ɧɚ ɝɪɚɧɢɰɟ ɱɚɫɬɢɰ 

ɫɩɟɤɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɢɦɩɭɥɶɫɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɱɚɫɬɢɱɧɨɟ 

ɪɚɫɩɥɚɜɥɟɧɢɟ ɞɟɮɨɪɦɚɰɢɹ ɝɪɚɧɢɰ ɱɚɫɬɢɰ. Ȼɵɫɬɪɵɣ ɧɚɝɪɟɜ ɢ ɦɚɥɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ 
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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 24 ȺɉɊȿɅə 2014 Ƚ.                                                                                     ɇȺɇɈɆȺɌȿɊɂȺɅɕ ɂ ɇȺɇɈɌȿɏɇɈɅɈȽɂɂ 

ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɪɨɫɬ ɡɟɪɧɚ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɦɟɬɨɞɚ ɝɨɪɹɱɟɝɨ ɩɪɟɫɫɨɜɚɧɢɹ. 

Ʉɨɦɩɚɤɬɢɪɨɜɚɧɢɟ ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɚɯμ ɜɧɭɬɪɟɧɧɢɣ 

ɞɢɚɦɟɬɪ ɩɪɟɫɫ-ɮɨɪɦɵ 1η,0 ɦɦν ɦɚɫɫɚ ɩɨɪɨɲɤɚ ɜ ɩɪɟɫɫɨɜɤɟ γ,0 ɝ, ɜɟɥɢɱɢɧɚ ɭɫɢɥɢɹ ɫɠɚɬɢɹ F = η ɤɇ. 

ɇɚɝɪɟɜ ɫɩɟɤɚɟɦɨɝɨ ɨɛɪɚɡɰɚ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 100 żC/ɦɢɧ. ɫ ɜɵɞɟɪɠɤɨɣ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ 1γ00 żC ɜ ɬɟɱɟɧɢɟ η ɦɢɧɭɬ.  

 
ɚ ɛ 

Ɋɢɫ. 1. ɂɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɷɥɟɤɬɪɨɧɧɨɦ ɫɤɚɧɢɪɭɸɳɟɦ ɦɢɤɪɨɫɤɨɩɟ 

ɉɨɥɭɱɟɧɧɵɣ ɨɛɴɺɦɧɵɣ ɨɛɪɚɡɟɰ ɛɵɥ ɩɨɞɝɨɬɨɜɥɟɧ ɢ ɢɫɫɥɟɞɨɜɚɧ ɧɚ ɫɤɚɧɢɪɭɸɳɟɦ ɷɥɟɤɬɪɨɧɧɨɦ 

ɦɢɤɪɨɫɤɨɩɟ QЮКЧЭК β00 γD. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɵ ɦɢɤɪɨɮɨɬɨɝɪɚɮɢɢ ɫɬɪɭɤɬɭɪɵ ɨɛɪɚɡɰɚ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɏγ000, ɪɢɫɭɧɨɤ 1, ɚΨ, ɢ ɏ1ζ000, ɪɢɫɭɧɨɤ 1, ɛΨ. ȼɢɡɭɚɥɢɡɚɰɢɹ ɦɢɤɪɨɫɧɢɦɤɚ, ɪɢɫɭɧɨɤ 1, ɚΨ, 

ɩɨɤɚɡɵɜɚɟɬ ɨ ɧɚɥɢɱɢɢ ɧɟɛɨɥɶɲɢɯ ɩɨɪ ɜ ɫɬɪɭɤɬɭɪɟ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɨɛɪɚɡɰɚ. 
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Ɋɢɫ. β. БRD-ɫɩɟɤɬɪ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɮɚɡɨɜɨɝɨ ɫɨɫɬɚɜɚ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɩɨɥɭɱɟɧɧɨɝɨ ɨɛɴɺɦɧɨɝɨ ɨɛɪɚɡɰɚ ɛɵɥɢ ɫɧɹɬɵ 

ɤɚɪɬɢɧɵ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɞɢɮɪɚɤɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ β. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ 

ɞɢɮɪɚɤɬɨɦɟɬɪɚ SТЦКНгЮ БRD 7000 (CЮ KĮΨ. ɉɪɨɰɟɧɬɧɵɣ ɫɨɫɬɚɜ, ɩɨɥɭɱɟɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɉɈ 
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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 24 ȺɉɊȿɅə 2014 Ƚ.                                                                                     ɇȺɇɈɆȺɌȿɊɂȺɅɕ ɂ ɇȺɇɈɌȿɏɇɈɅɈȽɂɂ 

PШаНОЫCОХХ β.ζ ɢ ɛɚɡɵ ɫɬɪɭɤɬɭɪɧɵɯ ɞɚɧɧɵɯ PDFζ+, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1. Ɋɚɡɦɟɪ ɈɄɊ, ɩɨɥɭɱɟɧɧɵɣ 

ɞɥɹ ɫɢɥɢɰɢɞɚ ɬɢɬɚɧɚ ɫɨɫɬɚɜɢɥ θβ ɧɦ. 

ɉɨ ɞɚɧɧɵɦ ɪɢɫɭɧɤɚ β ɢ ɬɚɛɥɢɰɵ 1 ɜɢɞɧɨ, ɱɬɨ ɜ ɫɩɟɱɺɧɧɨɦ ɨɛɪɚɡɰɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɢɥɢɰɢɞɚ ɤɪɟɦɧɢɹ 

ɭɜɟɥɢɱɢɥɚɫɶ, ɡɚ ɫɱɺɬ ɪɟɚɤɰɢɢ ɦɟɠɞɭ ɤɪɟɦɧɢɟɦ, ɬɢɬɚɧɨɦ ɢ, ɜɨɡɦɨɠɧɨ, ɪɚɡɥɨɠɟɧɢɹ ɧɢɬɪɢɞɚ ɬɢɬɚɧɚ, ɫ 

ɜɵɞɟɥɟɧɢɟɦ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɡɨɬɚ. 

Ɍɚɛɥɢɰɚ 1. Ⱦɚɧɧɵɟ ɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɤɟɪɚɦɢɤɢ ɧɚ ɟɝɨ ɨɫɧɨɜɟ 
Ɉɩɵɬ 

Ɏɚɡɚ 
ɉɨɪɨɲɨɤ Ɉɛɪɚɡɟɰ 

МTТσ 

ɋɨɞɟɪɠɚɧɢɟ, % 

θθ θ0 
TТηSТγ βζ ζ0 

SТ ζ -- 
TТ θ -- 

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɦɧɨɝɨ ɨɛɪɚɡɰɚ ɩɪɨɜɟɞɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɦɩɶɸɬɟɪɢɡɢɪɨɜɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ σКЧШСКЫНЧОЬЬ ЭОЬЭОЫ. ɂɡɦɟɪɟɧɢɹ ɬɜɟɪɞɨɫɬɢ, ɇ, Ƚɉɚ, ɩɪɨɜɟɞɟɧɵ ɩɪɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɢɧɞɟɧɬɨɪ ȼɢɤɤɟɪɫɚ γ00 ɦɇ. ɉɪɢ ɷɬɨɦ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɧɟɫɤɨɥɶɤɨ ɫɟɪɢɣ 

ɢɧɞɟɧɬɢɪɨɜɚɧɢɹ ɩɨ ɪɚɡɧɵɦ ɪɚɞɢɭɫɚɦ ɨɬɲɥɢɮɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɨɜ. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

ɬɜɺɪɞɨɫɬɢ ɞɥɹ ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɫɢɫɬɟɦɟ TТ-SТ-σ, -- 1λ,λ Ƚɉɚ. 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɢɡɦɟɪɹɥɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɬɜɺɪɞɨɫɬɶɸ, ȿ(ЫΨ, Ƚɉɚ, ɞɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɨɛɪɚɡɰɚ 

ɫɨɫɬɚɜɢɥ γγγ Ƚɉɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɪɚɜɧɢɜɚɟɦɵɟ ɨɛɪɚɡɰɵ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɧɚ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ ɩɪɢ 

ɧɚɝɪɭɡɤɟ ɧɚ ɢɧɞɟɧɬɨɪ η,0 ɤɇ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ ɞɥɹ ɤɟɪɚɦɢɤɢ, ɩɨɥɭɱɟɧɧɨɝɨ ɢɡ ɦɚɬɟɪɢɚɥɚ 

ɫɢɫɬɟɦɵ TТ-SТ-σ ɫɨɫɬɚɜɢɥ K1ɋ = λ,0γ Ɇɉɚɦ1/β. 
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